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  Excludable 
 
Non-excludable 
 
Divisible 
Private goods 
food, clothing, cars,  
personal electronics 
Common goods  
(common-pool resources) 
fish stocks 
Non-divisible 
Club goods 
cinemas, private parks,  
cable television 
Public goods 
free-to-air television,  
national defense 
 
Collec ve	 ﾠGoods	 ﾠ(Olson)	 ﾠ
Common	 ﾠpool	 ﾠresources	 ﾠ(Ostrom)	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠCollec ve	 ﾠac on	 ﾠto	 ﾠrestrict	 ﾠuse	 ﾠof	 ﾠcommon	 ﾠpool	 ﾠresource	 ﾠ
creates	 ﾠcollec ve	 ﾠgood 	 ﾠ 	 ﾠ	 ﾠ	 ﾠ 	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ 	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
Collec ve	 ﾠGoods:	 ﾠMarke ng	 ﾠ
	 ﾠ
	 ﾠ
Marke ng	 ﾠprograms	 ﾠto	 ﾠ
increase	 ﾠdemand	 ﾠe.g.	 ﾠfunding	 ﾠ
for	 ﾠseafood	 ﾠra ng	 ﾠservices	 ﾠ
(Marine	 ﾠStewardship	 ﾠCouncil,	 ﾠ
etc.)	 ﾠ
	 ﾠ
Collec ve	 ﾠGoods:	 ﾠsubject	 ﾠto	 ﾠ
free	 ﾠriders	 ﾠ
	 ﾠ
Involuntary	 ﾠand	 ﾠvoluntary	 ﾠ
contribu ons.	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ	 ﾠ
3	 ﾠCollec ve	 ﾠGoods:	 ﾠPoli cal	 ﾠAc ons	 ﾠ
Lobbying	 ﾠfor	 ﾠincrease	 ﾠin	 ﾠquotas	 ﾠor	 ﾠ	 ﾠ
	 ﾠ 	 ﾠreduce	 ﾠillegal	 ﾠﬁshing	 ﾠ	 ﾠ
O en	 ﾠsuccessful:	 ﾠLobbying	 ﾠincrease	 ﾠquotas	 ﾠ
Contribu ons	 ﾠare	 ﾠusually	 ﾠvoluntary	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ	 ﾠ
4	 ﾠ	 ﾠ
Collec ve	 ﾠGoods:	 ﾠBycatch	 ﾠAvoidance	 ﾠ
	 ﾠ
Avoid	 ﾠbycatch	 ﾠin	 ﾠﬁsheries	 ﾠwith	 ﾠ
limits	 ﾠon	 ﾠboth	 ﾠtarget	 ﾠ(valuable)	 ﾠ
	 ﾠ&	 ﾠbycatch	 ﾠ(less	 ﾠvaluable)	 ﾠ
	 ﾠ
Using	 ﾠselec ve	 ﾠgear,	 ﾠ	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠarea/ me	 ﾠclosures	 ﾠ
	 ﾠ
Involuntary,	 ﾠe.g.	 ﾠregula ons	 ﾠ	 ﾠ
	 ﾠ
Voluntary	 ﾠuse	 ﾠof	 ﾠselec ve	 ﾠgear	 ﾠ
	 ﾠor	 ﾠ	 ﾠavoiding	 ﾠareas	 ﾠ(hotspots)	 ﾠ
5	 ﾠ
Grid	 ﾠto	 ﾠexclude	 ﾠﬁshﬁsh	 ﾠfrom	 ﾠsquid	 ﾠnet	 ﾠPosi ve	 ﾠFactors	 ﾠfor	 ﾠ	 ﾠ
Voluntary	 ﾠCollec ve	 ﾠAc on	 ﾠ
	 ﾠ
Some	 ﾠmembers	 ﾠof	 ﾠgroup	 ﾠgain	 ﾠlarge	 ﾠshare	 ﾠof	 ﾠ
beneﬁts	 ﾠ(e.g.	 ﾠIndividual	 ﾠBeneﬁts	 ﾠ>	 ﾠTotal	 ﾠCost)	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ (Olson	 ﾠ1965)	 ﾠ
Condi onal	 ﾠcooperators	 ﾠand	 ﾠwilling	 ﾠpunishers	 ﾠ	 ﾠ
	 ﾠ	 ﾠ 	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ 	 ﾠ(Ostrom	 ﾠ2000,	 ﾠFehr	 ﾠ&	 ﾠGachter	 ﾠ2000)	 ﾠ
Contribu ons	 ﾠto	 ﾠcollec ve	 ﾠac on	 ﾠare	 ﾠknown	 ﾠand	 ﾠ
uncoopera ve	 ﾠbehavior	 ﾠis	 ﾠknown	 ﾠ
	 ﾠ
6	 ﾠ	 ﾠ
Posi ve	 ﾠFactors	 ﾠfor	 ﾠ
Voluntary	 ﾠBycatch	 ﾠAvoidance	 ﾠ	 ﾠ
	 ﾠ 	 ﾠ
Some	 ﾠmembers	 ﾠexpect	 ﾠlarge	 ﾠbeneﬁts	 ﾠrela ve	 ﾠto	 ﾠtotal	 ﾠ
costs	 ﾠat	 ﾠsome	 ﾠlevel	 ﾠof	 ﾠavoidance	 ﾠ
Beneﬁt/Cost	 ﾠra o	 ﾠis	 ﾠhigh	 ﾠfor	 ﾠpar cipants	 ﾠ
Small	 ﾠloss	 ﾠin	 ﾠCPUE	 ﾠ&	 ﾠlow	 ﾠvalue	 ﾠfor	 ﾠbycatch	 ﾠ
Expecta on	 ﾠ(evidence)	 ﾠthat	 ﾠother	 ﾠmembers	 ﾠare	 ﾠ
par cipa ng	 ﾠ
Some	 ﾠminimal	 ﾠlevel	 ﾠof	 ﾠpar cipa on	 ﾠ( pping	 ﾠpoint)	 ﾠ
No	 ﾠnego a on	 ﾠand	 ﾠlow	 ﾠorganiza onal	 ﾠcosts	 ﾠ
All	 ﾠfactors	 ﾠmore	 ﾠlikely	 ﾠin	 ﾠsmall	 ﾠgroups	 ﾠ
	 ﾠ
7	 ﾠRota onal	 ﾠScallop/Yellowtail	 ﾠFishery	 ﾠ
•  Days	 ﾠat	 ﾠSea	 ﾠin	 ﾠopen	 ﾠareas	 ﾠ
•  Trips	 ﾠper	 ﾠvessel	 ﾠwith	 ﾠtrip	 ﾠ
limits	 ﾠin	 ﾠclosed	 ﾠareas	 ﾠ(IFQ)	 ﾠ
•  Yellowtail	 ﾠﬂounder	 ﾠTAC	 ﾠin	 ﾠ
closed	 ﾠareas	 ﾠ
•  Areas	 ﾠclose	 ﾠwhen	 ﾠﬁshery	 ﾠ
reaches	 ﾠthe	 ﾠyellowtail	 ﾠTAC,	 ﾠ
regardless	 ﾠof	 ﾠscallop	 ﾠharvest	 ﾠ
•  Vessels	 ﾠthat	 ﾠdo	 ﾠnot	 ﾠcomplete	 ﾠ
scallop	 ﾠharvest	 ﾠ	 ﾠin	 ﾠCAs	 ﾠare	 ﾠ
compensated	 ﾠwith	 ﾠDays	 ﾠat	 ﾠ
Sea	 ﾠin	 ﾠopen	 ﾠareas	 ﾠ
•  Observer	 ﾠcoverage	 ﾠ=	 ﾠ10%	 ﾠ
	 ﾠImpacts	 ﾠof	 ﾠEarly	 ﾠArea	 ﾠClosures	 ﾠ
COSTS 
•  Revenue losses over $65 million 
•  Increased mortality of unharvested scallops 
•  Delay rebuilding yellowtail stocks  
•  Habitat damage from shifting fishing effort to 
lower CPUE areas 
Year 2006 2006 2008 2009
Area Nantucket Closed	 ﾠArea	 ﾠII Nantucket Closed	 ﾠArea	 ﾠII
Days	 ﾠOpen 32 82 49 15
%	 ﾠYellowtail	 ﾠTAC	 ﾠCaught 176% 103% 98% 81%
%	 ﾠScallop	 ﾠTarget	 ﾠCaught 78% 82% 75% 61%
Forgeone	 ﾠyield	 ﾠ($) $17,850,000 $21,000,000 $11,100,000 $16,000,000	 ﾠ
SMAST	 ﾠScallop	 ﾠSteering	 ﾠCommi ee	 ﾠ
	 ﾠ •  Iden fy	 ﾠproblem	 ﾠ
–  Industry	 ﾠini a ve	 ﾠ
–  Science/management	 ﾠability	 ﾠto	 ﾠ
respond	 ﾠ
	 ﾠ
•  Deﬁne	 ﾠobjec ves	 ﾠ
–  Biological,	 ﾠsocioeconomic,	 ﾠ
opera onal	 ﾠ
	 ﾠ
•  Itera ve	 ﾠapproach	 ﾠfor	 ﾠsolu ons	 ﾠ
–  Variety	 ﾠof	 ﾠstrategies,	 ﾠnot	 ﾠall	 ﾠ
acceptable	 ﾠ
	 ﾠ
•  Reﬁne	 ﾠtac cs	 ﾠ
–  Focus	 ﾠon	 ﾠbuy-ﾭ‐in,	 ﾠfeasibility,	 ﾠ
outcomes	 ﾠ
	 ﾠ
•  Incorporate	 ﾠfeedback	 ﾠ
–  Industry	 ﾠexper se,	 ﾠwillingness,	 ﾠ
evalua on	 ﾠof	 ﾠprogram	 ﾠ
eﬀec veness,	 ﾠincen ves	 ﾠReal-ﾭ‐ me	 ﾠYellowtail	 ﾠBycatch	 ﾠAvoidance	 ﾠ
•  Phase	 ﾠ1:	 ﾠDistribute	 ﾠ
exis ng	 ﾠsurvey	 ﾠdata	 ﾠprior	 ﾠ
to	 ﾠﬁshery	 ﾠto	 ﾠinform	 ﾠﬂeet	 ﾠ
about	 ﾠyellowtail	 ﾠand	 ﾠ
scallop	 ﾠdistribu ons	 ﾠ
•  Phase	 ﾠ2:	 ﾠReal-ﾭ‐ me	 ﾠ
communica on	 ﾠof	 ﾠ
yellowtail	 ﾠcatch	 ﾠdata	 ﾠfor	 ﾠ
ﬂeet	 ﾠavoidance	 ﾠof	 ﾠ
hotspots	 ﾠ
O’Keefe	 ﾠet	 ﾠal,	 ﾠConfron ng	 ﾠthe	 ﾠbycatch	 ﾠissue…,	 ﾠ	 ﾠ
ICES	 ﾠCM	 ﾠ2010	 ﾠ
O’Keefe	 ﾠet	 ﾠal,	 ﾠAvoiding	 ﾠbycatch	 ﾠin	 ﾠU.S.	 ﾠSea	 ﾠ
Scallop	 ﾠclosed	 ﾠareas	 ﾠﬁsheries,	 ﾠIIFET	 ﾠ2010	 ﾠ
Montpelier	 ﾠProceedings	 ﾠPhase	 ﾠ1:	 ﾠDistribute	 ﾠSurvey	 ﾠData	 ﾠ
•  SMAST	 ﾠscallop	 ﾠvideo	 ﾠ
survey	 ﾠ&	 ﾠVIMS	 ﾠyellowtail	 ﾠ
dredge	 ﾠsurvey	 ﾠ
•  Ra o	 ﾠof	 ﾠscallops	 ﾠto	 ﾠ
yellowtail	 ﾠbased	 ﾠon	 ﾠ
scallop	 ﾠtarget	 ﾠand	 ﾠ
yellowtail	 ﾠTAC	 ﾠ
–  2,672mt	 ﾠscallop/47mt	 ﾠ
ﬂounder	 ﾠ=	 ﾠ
•  58	 ﾠlbs	 ﾠscallop/1	 ﾠlb	 ﾠﬂounder	 ﾠ
•  Stop	 ﾠlight	 ﾠanalogy	 ﾠmap	 ﾠ
provided	 ﾠinforma on	 ﾠ
before	 ﾠﬁshery	 ﾠbegan	 ﾠ Adapted	 ﾠfrom	 ﾠDuPaul	 ﾠand	 ﾠRudders,	 ﾠ2010	 ﾠ
Nantucket	 ﾠLightship	 ﾠArea	 ﾠ2010	 ﾠSMAST	 ﾠ–	 ﾠSCALLOP	 ﾠINDUSTRY	 ﾠ	 ﾠ
NANTUCKET	 ﾠLIGHTSHIP	 ﾠ	 ﾠ
YELLOWTAIL	 ﾠBYCATCH	 ﾠADVISORY	 ﾠResults:	 ﾠIndustry	 ﾠPar cipa on	 ﾠ
•  Individual	 ﾠvessel	 ﾠdata	 ﾠremains	 ﾠconﬁden al	 ﾠ
	 ﾠ
•  2010	 ﾠNantucket	 ﾠLightship:	 ﾠ122	 ﾠvessels	 ﾠsigned	 ﾠup	 ﾠ
–  Collec on	 ﾠof	 ﾠyellowtail	 ﾠinforma on	 ﾠonly,	 ﾠnot	 ﾠscallop	 ﾠ
informa on	 ﾠ
	 ﾠ
•  2011	 ﾠClosed	 ﾠAreas	 ﾠI	 ﾠand	 ﾠII:	 ﾠ211	 ﾠvessels	 ﾠsigned	 ﾠup	 ﾠ
–  Data	 ﾠrepor ng	 ﾠincluded	 ﾠscallop	 ﾠcatch	 ﾠinforma on	 ﾠ
•  2012	 ﾠNantucket	 ﾠLightship,	 ﾠClosed	 ﾠAreas	 ﾠI	 ﾠand	 ﾠII:	 ﾠ240	 ﾠ
vessels	 ﾠ	 ﾠ
–  Funding	 ﾠsupport	 ﾠfrom	 ﾠFisheries	 ﾠSurvival	 ﾠFund,	 ﾠAmerican	 ﾠ
Scallop	 ﾠAssocia on,	 ﾠResearch	 ﾠSet-ﾭ‐Aside,	 ﾠindividual	 ﾠﬂeet	 ﾠ
members	 ﾠ
–  Expanded	 ﾠto	 ﾠinclude	 ﾠGeneral	 ﾠCategory	 ﾠvessels	 ﾠin	 ﾠopen	 ﾠ
areas	 ﾠin	 ﾠSouthern	 ﾠNew	 ﾠEngland	 ﾠResults:	 ﾠPrinciples	 ﾠof	 ﾠCollec ve	 ﾠAc on	 ﾠ
1.  Open	 ﾠdecision-ﾭ‐making	 ﾠprocess	 ﾠwithin	 ﾠclear	 ﾠ
boundaries	 ﾠ
2.  Some	 ﾠpar cipants	 ﾠgain	 ﾠlarge	 ﾠshare	 ﾠof	 ﾠbeneﬁts	 ﾠ
3.  Condi onal	 ﾠcooperators	 ﾠand	 ﾠwilling	 ﾠpunishers	 ﾠ	 ﾠ
	 ﾠ
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 ﾠ	 ﾠResults:	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Year/Area 
Scallops  Yellowtail 
	 ﾠBycatch	 ﾠavoidance	 ﾠprograms	 ﾠ
 	 ﾠ _____________________________________________________	 ﾠ	 ﾠ
2012	 ﾠScallop	 ﾠManagement	 ﾠChanges	 ﾠ
	 ﾠ
1.  Bycatch	 ﾠTAC	 ﾠno	 ﾠlonger	 ﾠcloses	 ﾠaccess	 ﾠarea;	 ﾠBycatch	 ﾠTAC	 ﾠ
applied	 ﾠto	 ﾠen re	 ﾠstock	 ﾠarea	 ﾠ(Accountability	 ﾠmeasures)	 ﾠ	 ﾠ
	 ﾠ	 ﾠ
1.  Three	 ﾠclosed	 ﾠareas	 ﾠopened	 ﾠfor	 ﾠscalloping	 ﾠon	 ﾠGeorges	 ﾠBank	 ﾠ
2.  Large	 ﾠcut	 ﾠin	 ﾠyellowtail	 ﾠTAC	 ﾠfor	 ﾠgroundﬁshery	 ﾠ
3.  Bycatch	 ﾠtransferred	 ﾠfrom	 ﾠscallop	 ﾠﬁshery	 ﾠto	 ﾠgroundﬁshery	 ﾠ
4.  Yellowtail	 ﾠTAC	 ﾠreduced	 ﾠa er	 ﾠﬁshery	 ﾠstarted	 ﾠ
	 ﾠ
17	 ﾠ2012	 ﾠScallop	 ﾠCAII	 ﾠFishery	 ﾠ	 ﾠ
	 ﾠ
Herring	 ﾠand	 ﾠMackerel	 ﾠFisheries	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ Permi ed	 ﾠopen	 ﾠaccess	 ﾠ
ﬁsheries	 ﾠ
	 ﾠ
Two	 ﾠtarget	 ﾠspecies	 ﾠ&	 ﾠ
three	 ﾠbycatch	 ﾠspecies	 ﾠ
very	 ﾠsimilar	 ﾠin	 ﾠ
appearance	 ﾠ
	 ﾠ
Targets	 ﾠand	 ﾠbycatch	 ﾠ
species	 ﾠmigrate	 ﾠin	 ﾠ
circular	 ﾠpa ern	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
19	 ﾠ
Bethoney	 ﾠet	 ﾠal,	 ﾠA	 ﾠﬁne	 ﾠscale	 ﾠsystem	 ﾠto	 ﾠto	 ﾠaddress	 ﾠ
bycatch	 ﾠin	 ﾠU.S.	 ﾠmidwater	 ﾠtrawl	 ﾠﬁshery,	 ﾠin	 ﾠreview	 ﾠTarget	 ﾠFishery	 ﾠManagement	 ﾠ
•  Atlan c	 ﾠherring	 ﾠ
–  Area	 ﾠTACs	 ﾠ
–  Landings:	 ﾠ≈$26.0	 ﾠmillion	 ﾠ	 ﾠ	 ﾠ
•  Atlan c	 ﾠMackerel	 ﾠ
–  Single	 ﾠTAC	 ﾠ
–  Landings:	 ﾠ≈$9.5	 ﾠmillion	 ﾠ	 ﾠ
	 ﾠ21	 ﾠ
	 ﾠ	 ﾠ	 ﾠ	 ﾠ Atlan c	 ﾠHerring	 ﾠmigra on	 ﾠ&	 ﾠsize	 ﾠpa erns	 ﾠRiver	 ﾠHerring	 ﾠUnknowns	 ﾠ
•  Natal	 ﾠhoming	 ﾠ
	 ﾠ
•  Common	 ﾠmigratory	 ﾠroutes,	 ﾠfeeding	 ﾠgrounds	 ﾠ
•  Bycatch	 ﾠcomposi on	 ﾠ
– Single	 ﾠRegion	 ﾠ
– Mixed	 ﾠ
– Seasonal/Geographical	 ﾠ
	 ﾠ
•  Herring	 ﾠﬁshery	 ﾠimpacts	 ﾠ
– Focus	 ﾠreduc on	 ﾠeﬀorts	 ﾠ
– Stock	 ﾠassessments	 ﾠ
?	 ﾠ
?	 ﾠ
?	 ﾠ
?	 ﾠDiscussion/Ques ons	 ﾠ River	 ﾠHerring	 ﾠCatch	 ﾠ
•  Accepted	 ﾠ“knowledge”	 ﾠof	 ﾠ
decline	 ﾠin	 ﾠherring	 ﾠruns	 ﾠ
•  Landings	 ﾠprohibited	 ﾠin	 ﾠ
most	 ﾠareas	 ﾠ
•  Species	 ﾠof	 ﾠconcern,	 ﾠsome	 ﾠ
possibility	 ﾠof	 ﾠnamed	 ﾠ
endangered	 ﾠspecies	 ﾠ
•  Strong	 ﾠpressure	 ﾠfrom	 ﾠ
NGOs,	 ﾠlocal	 ﾠconserva on	 ﾠ
groups	 ﾠ
Environmental	 ﾠFactors	 ﾠ
Pollu on	 ﾠ-ﾭ‐-ﾭ‐Spawning	 ﾠHabitat	 ﾠLoss	 ﾠ
↑Predator	 ﾠPopula ons	 ﾠ
Fishing	 ﾠFactors	 ﾠ
↑	 ﾠIncidental	 ﾠcatch	 ﾠat	 ﾠsea	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠMA	 ﾠDMF	 ﾠPort	 ﾠSampling	 ﾠ
May	 ﾠ2008-ﾭ‐	 ﾠJuly	 ﾠ2010:	 ﾠ72	 ﾠMWT	 ﾠtrips	 ﾠsampled,	 ﾠ	 ﾠ
55	 ﾠtrips	 ﾠwith	 ﾠbycatch	 ﾠ
>=2,000	 ﾠkg	 ﾠ(6	 ﾠtrips)	 ﾠ
69%	 ﾠof	 ﾠbycatch	 ﾠby	 ﾠweight	 ﾠ	 ﾠ
River	 ﾠHerring	 ﾠand	 ﾠShad	 ﾠBycatch	 ﾠPhase	 ﾠ1:	 ﾠPredict	 ﾠBycatch	 ﾠRates	 ﾠ	 ﾠ	 ﾠ
Biological	 ﾠevidence	 ﾠof	 ﾠseparate	 ﾠschooling	 ﾠ
	 ﾠ
Some	 ﾠevidence	 ﾠof	 ﾠdiﬀerences	 ﾠin	 ﾠstock	 ﾠmigra on	 ﾠ
pa erns	 ﾠ
	 ﾠ
Water	 ﾠtemperature	 ﾠ&	 ﾠspawning	 ﾠstrategies	 ﾠdiﬀeren ate	 ﾠ
stocks	 ﾠ
	 ﾠ
FVCOM	 ﾠmodel	 ﾠto	 ﾠpredict	 ﾠocean	 ﾠtemperature	 ﾠ
	 ﾠ
General	 ﾠAdvice	 ﾠto	 ﾠﬁsh	 ﾠat	 ﾠspeciﬁc	 ﾠdepths	 ﾠ
	 ﾠ 	 ﾠ>	 ﾠ40	 ﾠfathoms	 ﾠ(river	 ﾠherring	 ﾠprefer	 ﾠwarmer	 ﾠwater)	 ﾠ	 ﾠ
25	 ﾠNear	 ﾠreal	 ﾠ me	 ﾠinforma on	 ﾠsystem	 ﾠ
Port	 ﾠSampling	 ﾠ(50%)	 ﾠ
Land/Fished	 ﾠDate	 ﾠ
Tows:	 ﾠ	 ﾠ
Begin	 ﾠLat.,	 ﾠLong	 ﾠ	 ﾠ
Time	 ﾠStart,	 ﾠDura on	 ﾠ
Trip:	 ﾠ
Target	 ﾠspecies	 ﾠ&	 ﾠalosine	 ﾠweights	 ﾠ
Weight	 ﾠra o	 ﾠ	 ﾠ
SMAST	 ﾠ
	 ﾠ
Determine	 ﾠtow/trip	 ﾠarea	 ﾠ	 ﾠ
in	 ﾠterms	 ﾠof	 ﾠ	 ﾠgrid	 ﾠcells	 ﾠ
	 ﾠ
Compare	 ﾠcatch	 ﾠra o	 ﾠ
	 ﾠto	 ﾠthresholds	 ﾠ	 ﾠ
	 ﾠ
Classify	 ﾠGrid	 ﾠCells	 ﾠ	 ﾠ
Par cipa ng	 ﾠ	 ﾠ
Vessels	 ﾠ
(Midwater	 ﾠTrawlers)	 ﾠ
Email	 ﾠDepart/landing	 ﾠ
	 ﾠ
NEFOP	 ﾠ
	 ﾠ
Tows:	 ﾠOral	 ﾠdescrip on	 ﾠof	 ﾠ
catch	 ﾠ
	 ﾠ
Logs	 ﾠof	 ﾠtrips	 ﾠwith	 ﾠAlosines	 ﾠ	 ﾠ
(≈5	 ﾠdays)	 ﾠ
	 ﾠ
	 ﾠ
	 ﾠ
<48	 ﾠhrs	 ﾠ
Email	 ﾠ	 ﾠ
(≈Weekly)	 ﾠ
	 ﾠ
	 ﾠWebsite	 ﾠ
(Cumula ve)	 ﾠ	 ﾠRiver	 ﾠHerring	 ﾠDensi es	 ﾠ
high	 ﾠ
medium	 ﾠ
Low	 ﾠ	 ﾠ
River	 ﾠHerring	 ﾠDensi es	 ﾠ
	 ﾠ
2/17	 ﾠ	 ﾠ
River	 ﾠHerring	 ﾠDensi es	 ﾠ	 ﾠ
	 ﾠ	 ﾠ
River	 ﾠHerring	 ﾠDensi es	 ﾠ	 ﾠ
	 ﾠIntra-ﾭ‐annual	 ﾠbycatch	 ﾠrate	 ﾠcomparison	 ﾠ
Bycatch	 ﾠavoidance	 ﾠ
program	 ﾠ	 ﾠ
Future	 ﾠWork	 ﾠ
	 ﾠ
•  Bio-ﾭ‐economic	 ﾠmodel	 ﾠto	 ﾠtest	 ﾠeﬀect	 ﾠof	 ﾠ
programs	 ﾠon	 ﾠbycatch	 ﾠrates	 ﾠ(volunteers?)	 ﾠ
•  Examine	 ﾠeﬀects	 ﾠof	 ﾠOstrom’s	 ﾠdesign	 ﾠprinciples,	 ﾠ
eg,	 ﾠimportance	 ﾠof	 ﾠself-ﾭ‐determina on	 ﾠ
recognized	 ﾠby	 ﾠauthori es	 ﾠ
•  Eﬀects	 ﾠof	 ﾠlow	 ﾠobserver	 ﾠcoverage	 ﾠon	 ﾠprograms	 ﾠ
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